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In the claims : 

Please amend the claims as follows: 



1 . (original): A multiple source array for illuminating an object, the multiple source array 
comprising: 

a reflective mask having an array of spatially separated apertures; 

at least one optic positioned relative to the mask to form an optical cavity with the mask; 

and 

a source providing electromagnetic radiation to the optical cavity to resonantly excite a 
mode supported by the optical cavity, wherein during operation a portion of the electromagnetic 
radiation built-up in the cavity leaks through the mask apertures towards the object. 

2. (currently amended): The multiple source array of claim 1, wherein the excited mode 
has transverse dimensions at the reflective mask that are substantially larger than a transverse 
dimension of each aperture. 

3. (original): The multiple source array of claim 2, wherein the transverse dimensions of 
the excited mode at the reflective mask are more than 50 times larger than the transverse 
dimension of each aperture. 

4. (original): The multiple source array of claim 1, wherein each aperture has a 
transverse dimension smaller than the vacuum wavelength of the electromagnetic radiation 
provided by the source. 

5. (currently amended): The multiple source array of claim 1, wherein each aperture has 
a transverse dimension comparabl e equal to the vacuum wavelength of the electromagnetic 
radiation provided by the source. 



6. (original): The multiple source array of claim 1, wherein the apertures are formed by 
holes in the reflective mask. 
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7. (original): The multiple source array of claim 1, wherein the apertures are formed by 
dielectric regions in the reflective mask. 

8. (original): The multiple source array of claim 1, wherein each aperture comprises a 
dielectric region defining a waveguide having transverse dimensions sufficient to support a 
propagating mode of the electromagnetic radiation, wherein during operation the waveguides 
couple the electromagnetic energy built-up in the cavity between opposite sides of the mask. 

9. (original): The multiple source array of claim 8, wherein the reflective mask further 
comprises an end mask portion adjacent the object, and wherein each aperture further comprises 
a secondary aperture formed in the end mask portion and aligned with the corresponding 
waveguide, wherein each secondary aperture has a transverse dimension smaller than the 
transverse dimensions of the corresponding waveguide. 

10. (original): The multiple source array of claim 9, wherein the transverse dimension of 
each secondary aperture is smaller than the vacuum wavelength of the electromagnetic radiation 
provided by the source. 

11. (original): The multiple source array of claim 9, wherein the reflective mask 
comprises a reflective dielectric stack surrounding the waveguides, and wherein the end mask 
portion comprises a metal layer. 

12. (original): The multiple source array of claim 8, wherein each waveguide defines a 
second optical cavity between the opposite sides of the mask, and wherein the length of each 
waveguide is selected to be resonant with the corresponding propagating mode of the 
electromagnetic radiation. 

13. (original): The multiple source array of claim 1, wherein the reflective mask 
comprises a reflective dielectric stack. 
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14. (original): The multiple source array of claim 13, wherein the reflective dielectric 
stack is adjacent the optical cavity and the reflective mask further comprises an antireflection 
coating adjacent the object. 

15. (original): The multiple source array of claim 1 5 further comprising a dielectric 
material contacting the mask in the cavity. 

16. (original): The multiple source array of claim 15, wherein the dielectric material is an 
Amici lens. 

17. (original): The multiple source array of claim 15, wherein the optical cavity is a 
linear optical cavity. 

18. (original): The multiple source array of claim 17, wherein the at least one optic 
comprises one optic and the linear optical cavity is formed by two surfaces, the first surface 
being defined by the optic and the second surface being defined by the interface between the 
reflective mask and dielectric material. 

19. (original): The multiple source array of claim 18, wherein the dielectric material fills 
the space between the two surfaces and the first surface is defined by the interface between the 
optic and the dielectric material. 

20. (original): The multiple source array of claim 19, wherein the optic is a lens. 

21. (currently amended): The multiple source array of claim 1, wherein the at least one 
optic comprises two optics and the cavity is a folded cavity formed by three surfaces, the first 
surface being defined by the first optic, the second surface being defined by the second optic, and 
the third surface being defined by the interface between the reflective mask and a dielectric 
material. 
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22. (original): The multiple source array of claim 21, wherein the first and second 
surfaces define the end surfaces for the folded optical cavity. 

23. (original): The multiple source array of claim 1, wherein the optical cavity is a ring 

cavity. 

24. (original): The multiple source array of claim 23, wherein the at least one optic 
comprises two optics and the ring cavity is formed by three surfaces, the first surface being 
defined by the first optic, the second surface being defined by the second optic, and the third 
surface being defined by the interface between the reflective mask and dielectric material. 

25. (original): The multiple source array of claim 1, further comprising an active 
feedback system for maintaining the resonance between the optical cavity and the 
electromagnetic radiation provided by the source. 

26. (original): The multiple source array of claim 25, wherein the active feedback system 
comprises an electronic controller that causes the source to change the wavelength of the 
electromagnetic radiation in response to a servo signal derived from a portion of the 
electromagnetic radiation reflected from the optical cavity. 

27. (original): The multiple source array of claim 25, further comprising a dielectric 
material at least partially filling the optical cavity, and wherein the active feedback system 
comprises a temperature controller coupled to the dielectric material and an electronic controller 
that causes the temperature controller to change the temperature of the dielectric material in 
response to a servo signal derived from a portion of the electromagnetic radiation reflected from 
the optical cavity. 

28. (original): The multiple source array of claim 25, wherein the active feedback system 
comprises a transducer coupled to one of the optics that form the optical cavity and an electronic 
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controller that causes the transducer to dither the coupled optic in response to a servo signal 
derived from a portion of the electromagnetic radiation reflected from the optical cavity. 

29. (currently amended): The microscopy syst e m multiple source array of claim 1, 
wherein the at least one optic positioned relative to the mask forms a stable optical cavity with 
the mask. 



30. (currently amended): A microscopy system for imaging an object, the microscopy 
system comprising: 

the multiple source array of claim 1, 
a multi-element photo-detector; and 

an imaging system positioned to direct a return beam to the multi-element photo-detector 
det e ctor , wherein the return beam comprises electromagnetic radiation leaked to the object and 
scattered/reflected back through the apertures. 



31. (currently amended): The microscopy system of claim 30, further comprising a 
pinhole array positioned adjacent the multi-element photo-detector, wherein the multi-element 
photo-detector comprises multiple detector elements, wherein each pinhole is aligned with a t 
separate set of one or more of the detector elements, and wherein the imaging system produces a 
conjugate image of each aperture on a corresponding pinhole of the pinhole array. 

32. (original): The microscopy system of claim 30, further comprising: 

an interferometer which separates the electromagnetic radiation from the source into a 
measurement beam which is directed to the optical cavity and a reference beam which is directed 
along a reference beam path and combined with the return beam to interfere at the multi-element 
photo-detector. 

33. (currently amended): A microscopy system for imaging an object, the microscopy 
system comprising: 

the multiple source array of claim 1, 
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a multiple detector array comprising an array of spatially separated apertures; 
a multi-element photo-detector; and 

an imaging system positioned to direct a signal beam to the multi-element photo-detector 
d e t e ctor , wherein the signal beam comprises electromagnetic radiation leaked to the object and 
transmitted by the object through the apertures of the multiple detector array. 



34. (original): A microscopy system of claim 33, wherein the apertures of the source 
array are aligned with the apertures of the detector array. 



35. (currently amended): The microscopy system of claim 33, further comprising a 
pinhole array positioned adjacent the multiple-element photo-detector, wherein the multiple- 
element photo-detector comprises multiple detector elements, wherein each pinhole is aligned, . 
with a separate set of one or more of the detector elements, and wherein the imaging system 
produces a conjugate image of each aperture of the multiple detector array on a corresponding 
pinhole of the pinhole array. 



36. (original): The microscopy system of claim 33, further comprising: 
an interferometer which separates the electromagnetic radiation from the source into a . 
measurement beam which is directed to the optical cavity and a reference beam which is directed 
along a reference beam path and combined with the signal beam to interfere at the multi-element 
photo-detector. 



37. (original): A source for illuminating an object, the source comprising: 
a reflective mask having at least one aperture; and 

at least one optic positioned relative to the mask to form a stable optical cavity with the 
mask, wherein during operation a portion of electromagnetic energy built-up in the cavity 
couples through the mask aperture towards the object. 

38. (currently amended): A method for illuminating an object with multiple sources, the 
method comprising: 



Applicant : Henry A. Hill Attorney's Docket No^n 1540-005001 / ZI-18 Optical 

Serial No. : 09/917,400 Cavity/Near-Field 

Filed : July 27, 2001 

Page : 9 of 12 

resonantly exciting a mode of a stable optical cavity; and 

coupling electromagnetic radiation out of the optical cavity towards the object through an 
array of apertures in one of the multiple optics that define the cavity, wherein transverse 
dimensions of the excited mode are substantially larger than a transverse dimension of each 
aperture. 

39. (new): The method of claim 38, wherein the transverse dimensions of the excited 
mode are more than 50 times larger than the transverse dimensions of each aperture. 

40. (new): The method of claim 38, further comprising: 

imaging electromagnetic radiation produced by the object in response to the 
electromagnetic radiation coupled out of the optical cavity towards the object to a multi-element 
photo-detector. 

41 . (new): The method of claim 40, wherein the imaged electromagnetic radiation 
produced by the object passes back through the array of apertures. 

42. (new): The method of claim 41, further comprising: 

positioning a pinhole array adjacent the multi-element photo-detector, wherein each 
pinhole is aligned with a separate set of one or more detector elements of the multi-element 
photo-detector, and wherein the imaged radiation produces a conjugate image of each aperture 
on a corresponding pinhole of the pinhole array. 

43. (new): The method of claim 40, wherein the electromagnetic radiation produced by 
the object passes through a second array of apertures. 



44. (new): The method of claim 43, further comprising: 

positioning a pinhole array adjacent the multi-element photo-detector, wherein each 
pinhole is aligned with a separate set of one or more detector elements of the multi-element 
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photo-detector, and wherein the imaged radiation produces a conjugate image of each aperture of 
the second array of apertures on a corresponding pinhole of the pinhole array. 



45. (new): The method of claim 40, further comprising: 

interfering the imaged electromagnetic radiation with reference electromagnetic radiation 
at the multi-element photo-detector, wherein the reference electromagnetic radiation and the 
electromagnetic radiation coupled out of the optical cavity are derived from a common source. 



